Evidence for a critical role of GABAergic transmission within the thalamus in the genesis and control of absence seizures in the rat.
The involvement of GABAergic transmission within the thalamus in the generation and control of spike and wave discharges (SWD) in generalized non-convulsive or absence epilepsy was studied in rats with spontaneous SWD and in non-epileptic rats. In epileptic rats, bilateral injections of gamma-vinyl GABA (GVG, 10 micrograms/side) or muscimol (10 ng/side) into the medial part of the ventral lateral thalamus, i.e. the specific relay nuclei, significantly increased spontaneous cortical SWD whereas similar injections into the most lateral part of the thalamus, i.e. the area of the reticular nuclei, significantly suppressed these seizures. Injections of GVG (20 micrograms) or muscimol (20 ng) into the midline thalamus had no direct effect on the spontaneous SWD. In non-epileptic rats, injections of GVG (25 micrograms/side) or muscimol (100 ng/side) into the thalamic relay nuclei produced short SWD on the cortical EEG. These results suggest that GABAergic neurons in the reticular nuclei and their projections to the specific relay nuclei of the thalamus are involved in the elicitation and control of generalized non-convulsive seizures.